THE RELEASE OF GENETICALLY ENGINEERED ORGANISMS                     55

ecosystem will therefore have the potential of affecting it in unantici-
pated, and possibly detrimental, ways. Moreover, unlike air or water
pollution, which tends to dissipate over time, organisms have the
capacity to reproduce and spread, magnifying any problem that does
arise.

The history of conventional plant and animal breeding suggests that
the likelihood of a problem is very low. Plant and animal breeders have
been creating new crop varieties and livestock breeds for many centu-
ries without posing untoward risks to the environment.

On the other hand, plants, animals, and microorganisms introduced
into new locales from other parts of the world have caused major and
lasting environmental damage. A fungus introduced into America from
Asia killed almost all of North America's majestic chestnut trees.
Another fungus has eliminated most Dutch elm trees from the eastern
United States. A virus introduced into Australia almost completely
annihilated that continent's rabbit population. Over half the insect
pests in the United States today come from abroad. Kudzu and hydrilla
are two examples of weeds introduced into the United States that have
caused monumental problems. Similarly, starlings, house sparrows,
and gypsy moths are all introduced animals that America would
almost surely be better off without.

By the same token, most of America's major crops, including soy-
beans, wheat, and rice, are not indigenous to this continent. Most
livestock breeds and many poultry breeds have their roots in Asia,
Africa, or Europe. Farmers and gardeners even apply Rhizobium
bacteria from other parts of the world to their fields and plots to boost
yields.

Such arguments by analogy are valuable reminders of biotech-
nology's potential to do great good or great harm, but they leave much
unexplored when it comes to examining the release of genetically
engineered organisms into the environment. Genetic engineering of-
fers capabilities that range far beyond those of conventional breeding
programs. Understanding the issue therefore requires a much more
detailed examination of the specific factors involved when a new
organism is introduced into the environment.

The Components of Environmental Risk

According to Martin Alexander of Cornell University, five indepen-
dent factors come into play in determining what effect a genetically
engineered organism will have on other organisms. These are (1)
whether the organism is released into the environment, (2) whether it